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Introduction

The Middle Peninsula
Chesapeake Bay Public Access
Authority (MP-PAA)
membership includes the
Counties of Essex, Gloucester,
King & Queen, King William,
Mathews, and Middlesex and
the Towns of Tappahannock,
Urbanna, and West Point
Middle
Peninsula
(Figure 1-1). The MP-PAA
recognizes that shorelines are
high priority natural areas and
that it is critical to set aside
access sites for all types of
recreational activities important
to the economy and to the
citizens of the Commonwealth
of Virginia. As a regional
leader in addressing public
access issues, the MP-PAA also
understands the importance of
public outreach and quality
education as it relates to water Figure 1‐1. Localities that are part of the Middle Peninsula Chesapeake
Bay Public Access Authority.
access. MP-PAA identifies land
that can be used for public
access, facilitates its transfer to the Authority, and develops site management
plans. With many properties and over 1,000 acres in vulnerable coastal areas
on Virginia’s Middle Peninsula, the MP-PAA understands the need for guidance
on the coastal hazard risks and opportunities associated with its properties and
their public use.
The objective of this project was to improve the technical capacity for MPPAA to deliver water quality and stewardship implementation projects through
identification of coastal hazards such as flooding, shoreline erosion, sea-level
rise, and public use. Individual shore zone management plans for each site
consist of recommendations to deal with the effects of coastal hazards,
particularly as they relate to shore erosion and public use. For sites that are
subject to active erosion, a conceptual shore protection system was created so
that investment of restoration and protection project funding can be better
targeted. Recommendations for strategies also were made which balanced
1

protection of valuable habitats with recreational public assess because it is
particularly important to have a clear understanding of how habitats will be
impacted by public use. The project provides long-term management strategies
for properties that can be utilized as funding becomes available.
This study developed recommendations that address shoreline erosion on
a site basis. The impacts of “doing nothing” to the shoreline were assessed for
several properties. Recommendations include shoreline protection strategies
that are relatively non-intrusive to natural surroundings yet effective within the
context of long-term shoreline erosion control. This can be accomplished with
a combination of structures, particularly stone and oyster bag sills, along with
sand nourishment which create a stable substrate for establishing wetland
vegetation. This “Living Shoreline” approach of utilizing stable marshes and
beaches for shore protection are the preferred alternatives for shore protection.
The individual management plans for each site will help guide the MP-PAA
in minimizing disturbances to natural habitats due to human use. This project
is a continuing effort to enhance MP-PAA’s ability to maximize public use and
education while maintaining habitats through sound management.

2
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Methods

2.1

Site Assessment
Originally, fifteen sites in
Gloucester, Mathews, and Middlesex
Counties were targeted for
management; however, some
individual donations that were
initially counted separately were
joined for discussion purposes in this
report because they adjoin one
another such as South Garden and
Horn Harbor (Figure 2-1). In addition,
several MP-PAA sites were eliminated
from the project because MP-PAA
holds only an easement, not
ownership, or they lacked waterfront
access (Bethel Beach, Williams Wharf,
Sloop Landing, and one Horn Harbor
lot). Several recent donations were
added to the management list,
Figure 2‐1. Location of the ten MP‐PAA sites analyzed for
this report.
including the Redd Tract and Adams
Creek, for a total of ten properties managed in this report (Table 2-1).
The physical and habitat parameters were assessed from existing data
and a site visit. Site visits occurred in 2016 and 2017. Site specific parameters
included shore and upland condition, shore morphology, land use, marine
resources, flooding, wave climate, shoreline change, sea-level rise, and public
use potential. This assessment was utilized to determine the local coastal
hazards and prioritize sites for targeted preservation and enhancement.
Data sources for the site assessment are listed below:
Bathymetric maps: National Oceanic and Atmospheric Administration, Office of
Coast Survey http://www.charts.noaa.gov/InteractiveCatalog/nrnc.shtml
Chart 12235, edition 35, print date 1/1/2017
Chart 12238, edition 42, print date 1/1/2017
Chart 12243, edition 15, print date 3/1/2015
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Design Wave: Basco and Shin (1993) determined wave conditions resulting
from moderate winds of 35 miles per hour to generate waves with
characteristics that could be expected to impact the coast about once every two
years. The model only covers the main shorelines of Chesapeake Bay and its
tributaries. Smaller creeks and rivers are not included.
Fetch: Average and longest fetches were determined by Shoreline Studies
Program (SSP) personnel. Average fetch is based on five transects from the
shoreline to the opposite shoreline.
Flooding: Flood zones were determined using the Federal Emergency
Management Agency’s Flood Map Service Center. https://msc.fema.gov/portal
Sea Level Rise: Mean sea level trends were obtained from the NOAA tides and
current website. https://tidesandcurrents.noaa.gov/
Shoreline change: Long-term end point rate of shoreline change (1937-2009),
Shoreline Studies Program (SSP), Virginia Institute of Marine Science (VIMS)
http://www.vims.edu/research/departments/physical/programs/ssp/gis_maps
/index.php

Site outline: The property boundaries and acreage of each site were determined
from each County’s online property data and Virginia Base Mapping Program
parcel data base layer. The Mathews parcel data did not sit correctly in Esri
ArcMap Geographic Information System (GIS) so the boundaries were
approximated based on photography. Area calculations in GIS often were
different than County property records. The County property records typically
were the acreage used in this report. The boundaries are for illustraton only.
Storm Surge: Storm surge elevations for the 10 year (10% annual chance), 50
year (2% annual chance), and 100 year (1% annual chance) events were obtained
from the Federal Emergence Management Agency Flood Insurance Studies for
Gloucester, Mathews, and Middlesex. Elevations were converted from NAVD
1988 to MLLW using a tool created by SSP based on NOAA tide data.
http://www.vims.edu/research/departments/physical/programs/ssp/shoreline_manag
ement/living_shorelines/class_info/index.php

Submerged Aquatic Vegetation (SAV): SAV Program mapping, VIMS
http://web.vims.edu/bio/sav/index.html

Tide Range: SSP tide range tool based on NOAA tide data.
http://www.vims.edu/research/departments/physical/programs/ssp/shoreline_manag
ement/living_shorelines/class_info/index.php
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Wetlands: National Wetlands Inventory GIS database.
https://www.fws.gov/wetlands/

2.2

Shore Zone Management Plan
For each site listed in Table 2-1, a shore zone management plan was
created. The plan uses the site assessment, including the physical, biological,
and hydrodynamic setting, to make recommendations regarding the need for
shore protection and how best to integrate public use to minimize impacts to
habitats. For sites where shore protection structures were recommended, a
conceptual design and cross-section was developed. Recommendations utilized
Living Shoreline protection strategies, particularly oyster bag sills for lower
energy marsh shorelines and stone sills for higher energy upland shorelines.
More information on living shorelines can be found in Hardaway et al.
(2010a), on the Shoreline Studies Living Shoreline webpage,
http://www.vims.edu/research/departments/physical/programs/ssp/shoreline_
management/living_shorelines/index.php, and on the NOAA Habitat
Conservation webpage
http://www.habitat.noaa.gov/restoration/techniques/livingshorelines.html.

Table 2-1. MP-PAA properties assessed for this project. Area was retrieved
from County property records.
Number

Name

1
2
3
4
5
6
7
8
9
10

South Garden 1&2
Shenk Tract
Perrin Wharf Pier
Redd Tract
Adams Creek
Dutchman Point
Horn Harbor 2 & 3
Winter Harbor
Mathews Heritage Park
Healy Creek

Body of Water
Severn River
Severn River
Perrin River
York River
Adams Creek
Mobjack Bay
Horn Harbor
Winter Harbor
Billups Creek
Piankatank River

ϱ

Size (acres)
125.7
14
0.08
2
9.2
5.3
0.6
6.1
9.1
8.9

County
Gloucester
Gloucester
Gloucester
Gloucester
Gloucester
Mathews
Mathews
Mathews
Mathews
Middlesex
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South Garden 1&2 (Site #1)

3.1

Physical Setting
South Garden is
located on the Severn
River in Gloucester
County, Virginia
(Figure 3-1). County
records show that the
property consists of
two parcels that total
about 126 acres. GIS
analysis indicate the
property has about 55
acres is marsh and 35
acres of low upland.
The property
boundary also
encompasses some
subtidal habitat which
belongs to the State.
The site has about
13,870 feet or 2.6
miles of tidal
shoreline including
the small creek
between the parcels
(Table 3-1). South
Garden 2 has an
elevation of about +5
feet MLW and is higher
Figure 3‐1. Location of South Garden along the Severn River in
than South Garden 1.
Gloucester County. The approximate site boundaries are shown in red.
Starting on the
northwest side of the
tract on South Garden 2, the shoreline begins as a low upland, becomes a
small, unnamed, narrow tidal creek, and then extends southwest for about
1,000 feet to the Severn River. Relatively little shore erosion has occurred
along this reach, but the tidal marsh in the upper reaches has receded since
1937 as the creek channel became wider due to sea-level rise. Today several
areas of forested upland occur along the unnamed creek, and the remainder is
tidal marsh.
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From the small creek mouth, the South Garden shoreline continues south
as marsh coast, becomes low eroding upland for about 700 feet alongshore,
and then marsh shoreline again to School Neck Point, the western headland for
an embayed marsh coast that is bounded on the east by a another marsh
headland at the confluence of the Severn River and Whittaker Creek. From the
east headland, the marsh shoreline continues northward up Whittaker Creek to
the property boundary. The erosion rates along the Severn River range from
several small areas of high erosion (about -5 feet per year) in the marsh
embayment to very low erosion (<-1 feet per year) in other areas of the
property, particularly along Whitaker Creek. The shorelines are mostly
vertically-exposed peat scarps (Figure 3-2).

Figure 3‐2. South Garden’s west‐facing shoreline (top) and south‐facing shoreline showing the
vertically‐exposed peat marsh along the Severn River (bottom).

The forested upland region of South Garden has diminished since 1937
(Figure 3-3), partially from erosion of the west coast shoreline but also because
of sea level rise. Much of the easternmost area of forested upland was
converted to wetland between 1937 and 1973 (Figure 3-4). The area between
the woodland and the marsh is now occupied by dead and dying pine trees,
generally called a ghost forest, which is the result of salt water transgression.
Between 1973 and 2013, even more forested upland was converted to marsh.
More interior tidal ponding occurs in the 2013 image than in older imagery,
another effect of rising tides and flooding of the marsh.
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Figure 3‐3. A 1937 vertical image of South Garden showing the calculated rates
of shoreline change.

Figure 3‐4. A 1973 oblique aerial photo of South Garden showing the
areas that had been converted from forested upland to marsh after 1937.

3.2

Biologic Setting
The extensive estuarine tidal marsh and small creeks are important
estuarine habitat for numerous species of fish and crabs, and the eroding peat
scarps are often occupied by ribbed muscles. Areas of the marsh are
considered important bird habitat. The marsh complex is a mix of smooth
cordgrass, black needlerush, and saltmeadow hay. The marsh along the
shoreline is mostly smooth cordgrass.
8

Private oyster leases and
public oyster grounds (Baylor)
occur along most of the Severn
River and Whitaker creek
shorelines. A moderate amount of
SAV beds occur along most of the
Severn River coast (Figure 3-5).
3.3

Hydrodynamic Setting
The tide range is 2.4 feet
(Table 3-1). The storm surge
elevations for the 10, 50, and 100
year return storms are 5.5 feet, 7
feet and 7.8 feet MLLW,
respectively. Most of the property
in South Garden is in the AE flood
zone. The areas along the
shoreline and in the marsh
embayment, and along the eastern
marsh headland are in the VE zone
which include areas in the 100
year flood zone but also subject to
storm waves.

Table 3-1. Site parameters of South Garden
1&2.
Site Name
Locality
Lat/Long
Body of Water
Shore Orientation
Site Length (ft)
Site Area (acres)
Average Fetch Category
Average Fetch (miles)
Longest Fetch (miles)
Shore Morphology
Distance to 6 ft contour (ft)
Nearshore Morphology
Mean Tide Range (ft)
10 yr Surge (ft MLLW)
50 yr Surge (ft MLLW)
100 yr Surge (ft MLLW)
Erosion Rate (ft/yr)
Design Wave Height (ft)
Design Wave Period (s)

South Garden 1&2
Gloucester
37°19'34.37"N
76°26'12.64"W
Severn River
West, South & East
13,872
95
Medium (1-5 miles)
1.1
2+
Marsh
300-1,000
Varies around site
2.4
5.5
7
7.8
-1.4
5.5
4.5
SAV present from
1978 at the tips
but grew to cover
whole site in 1996.
Design wave data
is for Mobjack Bay.

The site has an average fetch
exposure to the south of about 1.1 Notes
miles placing the site into a
medium wave energy shoreline
(Hardaway and Byrne, 1999). However, a long oblique fetch occurs to the eastsoutheast of over 2 miles to the mouth of the Severn River and even across
Chesapeake Bay where long period bay wave might impact the site. Along the
west-facing shoreline, the longest fetch is about 1.7 miles to the west.

The nearshore is fairly shallow along South Garden (Figure 3-6). The
distance to the six foot contour varies around the site from 300 to 1,000 feet
(Table 3-1). The site is deepest at the eastern marsh headland near the
confluence of Whitaker Creek. Offshoe design waves heights, those resulting from a
typical two year event, were modeled to be 5.5 feet high with a 4.5 second period in
Mobjack Bay (Basco & Shin, 1993). These waves would be reduced in height by
the time they would impact South Garden’s shoreline.
3.4

Shore Zone Management Recommendations
South Garden 2 is accessible by land, but South Garden 1 is only
accessible by foot or by boat. Potential uses of South Garden 1includes public
9

hunting, nature viewing, and paddling by boat. South Garden 2 is a cleared lot
with a higher elevation that could be used for camping, picnicking or as a kayak
launch.
The shoreline along South Garden 2 has a very low erosion rate along
much of it and a do nothing approach to shoreline management is reasonable
along this section of shoreline. However, if the property is developed into a
more active recreation site, a low stone sill could be built along the shoreline to
protect and possibly expand the marsh fringe along the Severn River shoreline
for long-term shore erosion control.
South Garden 1 has higher rates of erosion but also more miles of marsh
shoreline which would be expensive to protect with stone sills. However, for
long-term management, strategically placed stone structures, headland control,
can begin the process of shore erosion control. Another option for the low-eroding
marsh shoreline could be oyster bag sills that provide some wave impacts while also
possibly promoting oyster growth. For the west-facing shoreline, a conceptual
design of a typical system that consists of a stone sill, sand nourishment, and
wetland plantings along the eroding forested upland and oyster bag placement
along the marsh was developed (Figure 3-7). The materials would have to be
brought in by water since the site is inaccessible by land. Typical cross-sections
are shown in Figure 3-8.
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Figure 3‐5. Maps showing the wetland type (top) and SAV coverage (bottom) at South Garden. The site
boundaries are shown in red.
11

Figure 3‐6. Maps showing the bathymetry (top) and FEMA flood zones (bottom) at South Garden. The
site boundaries are shown in red (top) and black (bottom).
12

Figure 3‐7. Recommended shore protection structures along South Garden 1 west‐facing shoreline.

Figure 3‐8. Typical cross‐section of recommended shore protection structures (from Milligan et al.,
2016a).
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4

Shenk Property (Site #2)

4.1

Physical Setting
The Shenk Property
is located on the
Southwestern Branch of the
Severn River on Willetts
Creek in Gloucester
County, Virginia (Figure 41). The site is about 14
acres with 4 acres upland
and 10 acres marsh (Table
4-1). The Shenk property
shoreline has about 3,800
feet of marsh coast that
occupies a small tidal
creek (for this report,
called Shenk Creek)
between two marsh
headlands. It is one of
numerous lateral tidal
creeks that enter Willetts
Creek on both the north
and south sides. Willets
Creek is an east-west
trending tidal tributary of
the Southwest Branch of
the Severn River (Figure 41). The eastern marsh
Figure 4‐1. Location of Shenk Property along the Southwest
headland is more exposed Branch of the Severn River on Willetts Creek in Gloucester County.
than the western marsh
The approximate site boundaries are shown in red.
headland.
Shenk Creek is about 330 feet wide at the mouth tapering down to only a
few feet wide toward the southern terminus where the marsh shorelines
transition to very low wooded uplands. The wooded upland fringe along the
coast is being inundated with sea-level rise as evidenced by the ubiquitous
ghost forests (Figure 4-2 and Figure 4-3).
Marsh is being lost along the more exposed areas of the site due to
erosion. The average erosion rate is about -0.8 feet per year with a higher rate
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on the Willets Creek shoreline of a little over 1 feet per year. The Shenk Creek
shoreline has a very low erosion rate.
4.2
Biologic Setting
The shoreline is an
eroding marsh peat edge
on the Willetts Creek
shoreline becoming less
erosive up Shenk Creek.
The extensive estuarine
tidal marsh and small
creeks are important
estuarine habitat for
numerous species of fish
and crabs, and the eroding
peat scarps are often
occupied by ribbed
muscles. Areas of the
Figure 4‐2. Google Earth 2015 image of Shenk Property showing
marsh are considered
Shenk Creek and the ghost forests on the site.
important bird areas. The
marsh complex is a mix of smooth
cordgrass, black needlerush, and
saltmeadow hay. Smooth cordgrass
occupies the marsh edge transitioning
to mostly needlerush (Figure 4-3). The
marsh complex transitions to the low
wooded upland composed primarily of
pine trees with a large ghost trees
zone which occupy the areas that
previously were forested upland. No
SAV and no oyster leases occur in the
nearshore (Figure 4-4).

Figure 4‐3. Ground photos of the Shenk Property
showing the ghost forest shoreline of Shenk Creek
(top) and the eroding marsh edge at high water
along the west marsh headland (bottom).

4.3
Hydrodynamic Setting
This mean tide range of the Shenk
Tract is 2.4 feet. Storm surge levels
for the 10 year, 50 year, and 100 year
return intervals are 5.5 feet MLLW, 7.0
feet MLLW, and 7.8 feet MLLW,
respectively. The property is in the AE
flood zone with maximum storm
waves from the east-northeast.
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Table 4-1. Site parameters of Shenk Tract.

The average fetch exposure
from the north of the two shore
segments on Willets Creek is about
0.3 miles. The longest fetch is
about 0.6 miles making this a low
energy site (Hardaway and Byrne,
1999).
The nearshore region is
relatively shallow with the 6 feet
contour residing about 1,700 feet
toward the east (Figure 4-5). The
water depth is very shallow inside
Shenk Creek. The bottom is
relatively soft adjacent to the
eroding peat shoreline.

Site Name
Locality
Lat/Long
Body of Water
Shore Orientation
Site Length (ft)
Site Area (acres)
Average Fetch Category
Average Fetch (miles)
Longest Fetch (miles)
Shore Morphology
Distance to 6 ft contour (ft)
Nearshore Morphology
Mean Tide Range (ft)
10 yr Surge (ft MLLW)
50 yr Surge (ft MLLW)
100 yr Surge (ft MLLW)
Erosion Rate (ft/yr)
Design Wave Height (ft)
Design Wave Period (s)

Shenk Tract
Gloucester
37°17'55.25"N
76°27'41.01"W
Severn River
North
3,780
14
Very Low (<0.5 miles)
0.3
0.6
Marsh
1,700
Shallow Creek
2.4
5.5
7
7.8
-0.8
5.5
4.7

4.4 Shore Zone Management
Recommendations
As the property is
conveniently located near a marina,
campground, and several public
Design wave data is
Notes
for Mobjack Bay.
access sites, this property provides
additional access opportunities to
the waterways for the Middle Peninsula. Presently, this property is only
accessible by water and may be used for public waterfowl hunting and nature
watching. A tentative plan for the property includes a kayak launch and
camping platform, but at present, no parking exists. A kayak platform might
best be positioned inside Shenk Creek where it is less exposed to wave action
and it would be closer to the forested upland resulting in less transit across the
marsh.
The Shenk Property is losing marsh along the exposed marsh headlands
and some type of shoreline stabilization may be warranted. Recommended
strategies are oyster bag sills or small stone sills, for which the materials for
both would need to be brought in by water. The bottom stability would need to
be determined if stone sills are considered. Neither of these systems would
stop flooding during storms.

Oyster bag sills provide some protection from wave impacts while also
possibly promoting oyster growth. The recommended configuration of an
oyster bag sill is shown for Shenk Property (Figure 4-6). The oyster bag sill is
preferred to a stone sill at this site due to cost and accessibility, but some maintenance
will be required. A typical cross-section is shown in Figure 4-7.
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Figure 4‐4. Maps showing the wetland type (top) and SAV coverage (bottom) at Shenk Property.
The site boundaries are shown in red.
17

Figure 4‐5. Maps showing the bathymetry (top) and FEMA flood zones (bottom) at Shenk Property.
The site boundaries are shown in red (top) and black (bottom).
18

Figure 4‐6. Recommended protection strategy along Shenk’s shoreline.

Figure 4‐7. Typical cross‐section of recommended shore protection structures (from Milligan et al.,
2016a).
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5

Perrin Wharf Pier (Site #3)

5.1

Physical Setting
The Perrin Wharf Pier is
located at the end of Route 1101,
Perrin Creek Road on the Perrin
River in Gloucester County, Virginia
(Figure 5-1). The site has about
0.08 acres of land which is mostly
gravel parking for about 8 cars, a
gravel boat ramp, and a 320 feet
pier (Figure 5-2) the first 100 feet
of which has 15 slip poles and 3
finger piers to create 9 slips for
boat moorage and seafood
offloading. Perrin Wharf has been
traditionally used by commercial
watermen for vessel moorage and
seafood offloading; slips may be
rented by waterman and the
general public. The pier and boat
ramp are bordered by narrow
smooth cordgrass marsh fringe
alongshore (Figure 5-2). Handicap
access and bathroom facilities are
permitted but not available. Car
top boat access is available as well.

Figure 5‐1. Location of Perrin Wharf along the Perrin River in Gloucester
County. The approximate site boundaries are shown in red.

The site has been an access
point for many years and continues to be so. Aerial imagery in 1937 and in
1973 (Figure 5-3) shows the pier in the same location but with a building at the
end for seafood processing.
The site faces almost due south and resides on a slightly recessed coast
that is bounded on the west by a marsh fringe for about 70 feet and then a
protruding bulkheaded shoreline that extends westward for another 320 feet.
The shoreline to the east is a low upland with a narrow marsh fringe that
extends about 250 feet to a small tidal gut. The historic erosion rate is about
-0.2 feet per year but the shoreline has been modified by the pier and landing
components.
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5.2

Biologic Setting
Except for the adjacent tidal
marsh fringes, no other vegetated
wetlands occur at the site. The Perrin
Wharf Pier site has a relatively shallow
nearshore with no SAV reported (Figure
5-4). Private oyster leases occur just
offshore, but the creek is closed to
direct shellfish harvesting.
5.3

Hydrodynamic Setting
This mean tide range of the Shenk
Tract is 2.2 feet (Table 5-1). Storm
surge levels for the 10 year, 50 year,
and 100 year return intervals are 5.5
feet MLLW, 7.0 feet MLLW, and 7.8 feet
MLLW, respectively. The site has been
placed in the AE zone in the flood
insurance rating system (Figure 5-5).
The site is a low upland bank
coast that grades landward from the
Figure 5‐2. Ground photos of Perrin Wharf
water to about +5 feet MLW at the
showing the pier, parking lot and boat ramp
(top) and the small marsh along the west side of parking lot entrance. It has an average
the property (bottom).
fetch exposure to the south of about 0.2
miles but also has a
very long fetch
transect out the
mouth of the Perrin
River and across the
York River of over 3
miles.
The nearshore
has a channel from
Figure 5‐3. A 1973 oblique aerial image of the Perrin Wharf.
the pier to the York
River (Figure 5-5). It is about 8 feet MLLW near the pier, but is only about 6 feet
in the narrow region of the Perrin River before it empties into the York River.
5.4

Shore Zone Management Recommendations
The Perrin Wharf Pier site would benefit from additional gravel to the
parking lot and boat ramp. No other shoreline modifications are necessary at
this time.
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Table 5-1. Site parameters of Perrin Wharf.
Site Name
Locality
Lat/Long
Body of Water
Shore Orientation
Site Length (ft)
Site Area (acres)
Average Fetch Category
Average Fetch (miles)
Longest Fetch (miles)
Shore Morphology
Distance to 6 ft contour (ft)
Nearshore Morphology
Mean Tide Range (ft)
10 yr Surge (ft MLLW)
50 yr Surge (ft MLLW)
100 yr Surge (ft MLLW)
Erosion Rate (ft/yr)
Design Wave Height (ft)
Design Wave Period (s)
Notes

Perrin Wharf
Gloucester
37°16'6.70"N
76°25'28.47"W
Perrin River
South
111.6
0.08
Very Low (<0.5 miles)
0.2
3.3
Marsh
1500
6-8 ft MLLW channel
2.2
5.5
7.0
7.8
-0.2
5
4.5
Design wave data is
for the York River at
the mouth of the
Perrin River.
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Figure 5‐4. Maps showing the wetland type (top) and SAV coverage (bottom) at Perrin Wharf.
The site boundaries are shown in red.
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Figure 5‐6. Maps showing the bathymetry (top) and FEMA flood zones (bottom) at Perrin Wharf.
The site boundaries are shown in red (top) and black (bottom).
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6

Redd (Site #4)

6.1

Physical Setting
The Redd donation is
located on the York River in
Gloucester County Virginia
(Figure 6-1). The parcel has
about 220 feet of shoreline
fronting about 2 acres of low
undeveloped wooded upland
(Table 6-1). The shoreline faces
south-southwest and has an
historic erosion rate of about 0.4 feet/year. The shoreline
resides in a larger reach of
embayed coast bounded by the
prominent coastal headland to
the east and a sandy salient to
the west (Figure 6-2). Offshore
in middle of this embayment
was a marsh and sandy spit
island in 1960. A sand shoal
connected this island to the east
headland, and SAV can be seen
in the nearshore region (Figure
Figure 6‐1. Location of Redd Donation on York River in
6-2).
Gloucester County. The approximate site boundaries are

The shoreline at and
shown in red.
adjacent to the Redd property
had a series of marsh headlands and pocket beaches. Oblique aerial imagery in
1973 show a bulkhead along about 100 feet of shoreline and a pier just east of
the property (Figure 6-3). The marsh headland downriver of the pier shown is
still a feature on the west side.
Over time, the marsh headlands became more prominent as the shoreline
between them evolved into a small pocket beach (Figure 6-4). The bulkhead
that was shown in the 1973 imagery between the marsh headlands, no longer
existed. A revetment was built on the shoreline just west of the site. In 2002,
the marsh headlands and pocket beach adjusted landward but were still part of
the geomorphic system. However, by 2006, the marsh headland were
significantly reduced (Figure 6-4). In 2011, beach sand was migrating westward
along the shore toward the downriver marsh headland and coastal headland
25

Figure 6‐2. A 1960 aerial image showing coastal features near Redd.

(Figure 6-5). This sand
had moved into the
pocket beach and onto
the west marsh
headland, and by 2015,
the pocket beach had
stabilized, the east
marsh headland had
emerged from the sand
“fill” and perched a
beach salient existed
(Figure 6-5). These
morphologic changes
indicate a net or at
least recent westward
direction of littoral
transport. In 2016, the
system is in similar
condition with a stable
pocket beach and
beach salient to the
east (Figure 6-6). The
shoreline along the
Redd donation appears
to be a stable state at
this time.
6.2

Biologic Setting
Tidal wetlands
with smooth cordgrass
and saltmeadow hay
occur in the west and
east marsh headland
Figure 6‐3. A 1973 oblique aerial photo showing coastal features near and appear to expand
or contract when
Redd.
sediment supply is
plentiful or lacking. Today, these marsh headlands are robust and have not
significantly eroded since 1960. The high marsh, which consists of saltmeadow
hay, extends from behind each marsh headland across the pocket beach backshore.
The backshore is a sand overwash feature residing at about +4 feet. This fringe varies
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in density and width from 5
to 15 feet. The landward
side of the high marsh is
sharply defined by
common reed, Phragmites,
which is invasive. The common
reed fringe is another 1 to
15 feet wide fronting a
low pine-dominated
woodland.
Submerged
aquatic vegetation (SAV)
has occupied the
nearshore region for
many years. The 2015
Figure 6‐4. A 2006 aerial photo showing the shoreline change
aerial imagery portrays a
between 1960 and 2002.
vibrant nearshore with
SAV intermixing between sand
bars and the shelter of the sand
spit island and this coastal
embayment (Figure 6-7). There
are no oyster or clam resources
nearby.
6.3

Hydrodynamic Setting
The Redd donation coast
has mean tidal range of 2.4 feet
with storm surge elevations for
the 10 year, 50 year, 100 year,
and 500 year return frequencies
of 5.5 feet, 7.0 feet, 7.8 feet, and
9.8 feet MLW, respectively. The
entire property is in the AE zone.

Figure 6‐5. The 2002 shoreline shown on the 2001 (top)
and 2015 (bottom) aerial photo.
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The Redd site faces southsouthwest and has an average
fetch exposure of about 14 miles
with a long fetch to the southsoutheast out the mouth of
Chesapeake Bay. The site is
sheltered from the northerly wind
wave climate. Modeled offshore

wave heights at a 2 year
frequency is 5 feet with a 4.5
second period (Basco & Shin,
1993). Resultant waves
impinging or breaking on
Redd would be in the order
of 2 feet and up to 3-4 feet
during the 100 year event.
During a large storm event,
these waves would break
across the backshore and
through the common reed
and upland forest.
The nearshore is very
shallow offshore of Redd.
The distance to the six foot
contour is 4,400 feet. In
addition, the nearshore has a
broad shallow shoal where
depths are about 2 feet and
an even shallower subtidal
flat (Figure 6-8).

Table 6-1. Site parameters of Redd.
Site Name
Locality
Lat/Long
Body of Water
Shore Orientation
Site Length (ft)
Site Area (acres)
Average Fetch Category
Average Fetch (miles)
Longest Fetch (miles)
Shore Morphology
Distance to 6 ft contour (ft)
Nearshore Morphology
Mean Tide Range (ft)
10 yr Surge (ft MLLW)
50 yr Surge (ft MLLW)
100 yr Surge (ft MLLW)
Erosion Rate (ft/yr)
Design Wave Height (ft)
Design Wave Period (s)

6.4 Shore Zone
Management
Notes
Recommendation
At this time, the site is
accessible only by water.
Potential uses for the site are
as a paddling harbor of refuge and shore fishing.

Redd
Gloucester
37°15'56.02"N
76°23'35.05"W
York River
Southwest
217
2
High (5-15 miles)
14.0
30
Beach
4,400
Broad, shallow nearshore
2.4
5.5
7
7.8
-0.4
5
4.5
SAV was not close to
shore until 1994 and has
been until 2015 so far.
(1980 and 1981 are
exceptions). Longest
Fetch actually extends
into the Atlantic and 30
miles is an arbitrary cutoff
we used.

A breakwater system is being constructed (January 2017) along the shore
reach just to the east of Redd. Even though the shoreline is presently stable, a
decrease in the amount of sand in the system, either due to shoreline
hardening or a storm, will impact the stability of the site. Because there is the
potential for high energy waves impacting the site under severe storm
conditions, the marsh headlands should be preserved to maintain the integrity
of the Redd tract and the immediate downriver shoreline. This should be with
stone marsh toe revetment or sill (Figure 6-9). At the very least, the western
marsh headland which is within the bounds the Redd Tract should be protected
with a low marsh sill. However, to fully protect the system, both sills should be
constructed.
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More wetlands plants
could be installed to enhance
the erosion resistant turf with
smooth cordgrass and
saltmeadow hay. This will
secure the marsh headland
and pocket beach for the
long-term and under most
storm conditions. Like many
Living Shoreline projects,
some maintenance may
be required which typically
includes the addition of sand
and plants. Rock, properly
designed and placed will
provide long term service for
its intended purpose.
Because this site is so
shallow, access will have to
be via the adjacent road.
Figure 6‐6. Ground photos of the Redd donation showing the
beach overwash (top) and backshore (bottom).
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Figure 6‐7. Maps showing the wetland type (top) and SAV coverage (bottom) at Redd. The site
boundaries are shown in red.
30

Figure 6‐8. Maps showing the bathymetry (top) and FEMA flood zones (bottom) at Redd. The site
boundaries are shown in red (top) and black (bottom).
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Figure 6‐9. Recommended shore protection structures along Redd shoreline. One structure is not on
public property, but it is recommended to work in conjunction with the sill on MP‐PAA property to create
a more effective shore protection system.

Figure 6‐10. Typical cross‐section of recommended shore protection structures (from Milligan et al,
2016b).
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7

Adams Creek (Site #5)

7.1

Physical Setting
The Adams Creek Tract is
located on Adams Creek in
Gloucester County, Virginia
(Figure 7-1). The tract is about 9
acres of which 3 acres are tidal
marsh and 6 acres are forested
upland reaching elevations of
about 5 to 7 feet MLW (Table 7-1).
The site has a small entrance
road and parking, and views of
Adams Creek just off of the York
River in Upper Gloucester.
Paddling of Adams Creek is
available with a modest walk to
the water for a kayak launch.
The Adams Creek property
is long and relatively narrow and
widens toward the creek. The
site has nearly 1,600 feet of
mostly marsh shoreline that
occurs as a peninsula or point bar
Figure 7‐1. Location of Adams Creek property along
in the meandering Adams Creek
Adams Creek in Gloucester County. The approximate site
tidal creek system. The historical boundaries are shown in red.
erosion rate is very low maybe
-0.1 feet/year mostly as a function of tidal currents and boat wakes both in the
face of relative sea level rise. Historically, a house existed on the edge of the
forested upland in 1968, but it appears to be gone by 1994 and today an open
area/glade occurs in the woods. The driveway/access path remains and is still
usable today (Figure 7-2). A separate driveway occurs for the adjacent house
which is only a few feet north of the property line near the water.
Moving down the access path toward the water, the land changes from
forested upland to marsh with a transition zone of low cedar trees and marsh
dominated by Spartina cynosuroides. The rest of the marsh is dominated by salt
meadow hay and needlerush zones (Figure 7-2). A small path has been worn through
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the marsh allowing access to Adams
Creek at the far point of the marsh
peninsula.
7.2 Biologic Setting
The extensive estuarine tidal
marsh and small creeks are important
estuarine habitat for numerous species
of fish and crabs. The tidal marsh is
dominated by smooth cordrgrass at
MHW water with many areas of
saltmeadow hay and black needlerush across
the marsh peninsula. No SAV or oyster
leases occur in the area (Figure 7-3).
7.3 Hydrodynamic Setting
The tide range is 2.8 feet with
storm surge frequencies for the 10 year,
50 year, and 100 year return intervals of
5.5 feet MLLW, 7.0 feet MLLW, and 7.8
feet MLLW, respectively. The marsh and
halfway across the parcel is in the AE
flood zone while the remainder is in the
500 year storm level (Figure 7-4). The
fetch is only 100 feet across the creek,
and the water depths mid-channel are
about –6 feet MLW.

Figure 7‐2. Ground photos showing the site
access road (top), the wide marsh (middle), and
the Adams Creek shoreline (bottom).

7.4 Shore Zone Management
Recommendations
The site has no appreciable shore
erosion so no shoreline structures are
recommended. The site has both water
and land access and proposed usage of
the site is nature viewing and paddling.
The upland access path could be
enhanced, and the marsh path only
needs additional foot traffic to make it
passable in knee boots or a walkway
could be constructed over the marsh
from the forested upland to the water. A
kayak launch or viewing structure could
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be positioned near the water. A
small wood pier would also be
appropriate with easy
construction access from land.

Table 7-1. Site parameters at Adams Creek
Site Name
Locality
Lat/Long
Body of Water
Shore Orientation
Site Length (ft)
Site Area (acres)
Average Fetch Category
Average Fetch (miles)
Longest Fetch (miles)
Shore Morphology
Distance to 6 ft contour (ft)
Nearshore Morphology
Mean Tide Range (ft)
10 yr Surge (ft MLLW)
50 yr Surge (ft MLLW)
100 yr Surge (ft MLLW)
Erosion Rate (ft/yr)
Design Wave Height (ft)
Design Wave Period (s)
Notes
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Adams Creek
Gloucester
37°26'18.57"N
76°40'2.56"W
Adams Creek
Southeast
1,574
9.2
Very Low (<0.5 miles)
0.03
0.04
Marsh
NA
Shallow Meander
Channel
2.8
5.5
7
7.8
-0.1
2.5
3.0
Tide range is based
on range at mouth of
creek. No data
extends up the creek.

Figure 7‐3. Maps showing the wetland type (top) and SAV coverage (bottom) at Adams Creek. The
site boundaries are shown in red.
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Figure 7‐4. Maps showing the bathymetry (top) and FEMA flood zones (bottom) at Adams Creek.
The site boundaries are shown in red (top) and black (bottom).
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8

Dutchman Point (Site #6)

8.1

Physical Setting
Dutchman Point is
located on Mobjack Bay in
Mathews County, Virginia
(Figure 8-1). It is a long
narrow, rectangular lot that
has about 5 acres of which
about 4 acres is low forested
upland and about 0.5 acres of
wetlands. There is about 126
feet of tidal shoreline (Table 81).
The Dutchman Point
shoreline is set within a small
embayed shore between two
marsh headlands about 600
feet apart on Mobjack Bay.
The Dutchman Point tract is on
the south side of this
embayment adjacent to a small
marsh/creek complex (Figure
8-2). The eroding marsh
shoreline is the leading edge
of a marsh fringe with an
Figure 8‐1. Location of the Dutchman Point property along
erosional peat/upland scarp
Mobjack Bay in Mathews County. The approximate site
that is about 1-2 feet high.
boundaries are shown in red.
The marsh has a narrow
smooth cordgrass fringe backed by the invasive common read (Phragmites
australis). Several dead trees occur alongshore and in the nearshore, evidence
of a transgressing system onto the low upland woods. The average historic
erosion rate within the property boundaries is about -2.5 feet per year

Figure 8‐2. Ground photo showing the site and adjacent shore features.
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(Figure 8-3). The site has had the largest amount of shoreline loss,
approximately 175 feet of marsh lost since 1937. This is one of the highest
rates in the immediate adjacent area.

Figure 8‐3. A 1937 vertical image of Dutchman Point showing the calculated rates of shoreline
change.

8.2

Biologic Setting
The estuarine tidal marsh and small creek complex is important estuarine
habitat for numerous species of fish and crabs. The area along the shoreline is
considered an important bird area. The very shallow nearshore has intermittent
sparse SAV present (Figure 8-4). The nearest oyster leases are a mile off shore.
8.3

Hydrodynamic Setting
The tide range at the Dutchman Point Tract is 2.3 feet while the return
storm surge frequency for the 10 year, 50 year, and 100 years events are 5.5
feet MLLW, 6.3 feet MLLW, and 6.7 feet MLLW, respectively (Table 8-1). The site
is in the VE zone along the shoreline but is in the AE zone farther inland where
storm waves have been attenuated through the marsh and forest.
The shoreline faces about due west and has an average fetch exposure of
about 12 miles across Mobjack Bay; however, the longest fetch actually extends
across Chesapeake Bay and out into the Atlantic Ocean. The site is impacted by
larger waves entering through the mouth of Chesapeake Bay during storms.
The nearshore is very shallow with the six foot contour about 3,500 feet
offshore (Figure 8-5). In the vicinity of Dutchman Point, the water depth is only
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about -1 ft MLW. Design waves
for a two year storm event in
Mobjack Bay near Dutchman Point
would be 5.5 feet high with a 4.7
second period.

Table 8-1. Site parameters at Dutchman
Point.

8.4 Shore Zone Management
Recommendations
This site is open for passive
recreation only since no parking is
available. Walk-in access and
water access are allowed.
Potential uses include a fishing
pier, paddling, and nature
viewing.

Body of Water
Shore Orientation
Site Length (ft)
Site Area (acres)
Average Fetch Category
Average Fetch (miles)
Longest Fetch (miles)
Shore Morphology
Distance to 6 ft contour (ft)

This site is eroding at about
-2.5 feet per year. In order to
preserve the marsh habitat and
protect the upland, a small, stone
sill is recommended as a shoreline
protection strategy for this site
(Figure 8-6). If MP-PAA desires to
construct a fishing pier, this sill
could be gapped in the middle to
accommodate the pier or a kayak
launch.

Site Name
Locality
Lat/Long

Nearshore Morphology
Mean Tide Range (ft)
10 yr Surge (ft MLLW)
50 yr Surge (ft MLLW)
100 yr Surge (ft MLLW)
Erosion Rate (ft/yr)
Design Wave Height (ft)
Design Wave Period (s)

Notes

Dutchman Point
Mathews
37°19'50.47"N
76°18'28.81"W
Mobjack Bay
West
126
5.3
Medium (1-5 miles)
1.1
30
Upland
3,500
Broad, shallow
nearshore
2.3
5.5
6.3
6.7
-2.5
5.5
4.7
SAV showed up in
1978 for the first
time then in 1980
to present. Longest
Fetch actually
extends into the
Atlantic and 30
miles is an arbitrary
cutoff we used.

The sill will protect the
existing marsh from continued
erosion, but to be most effective it
would have to extend to the
adjacent property to protect the pond from breaching. When erosion breaches
the pond on the adjacent property, erosion may impact the forested upland on
the property. Because the SAV is close to the shoreline, the structure will have
to be very close to the shore with the sand fill on a steeper 8:1 slope (Figure 87). The presence of SAV will need to be a consideration when a site-specific
shore protection design is created for construction of this sill. The site is too
shallow to access by boat for construction so a long access road would have to
be made through the woods to the shoreline, with log mats most likely needed
to get across the existing marsh fringe.
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Figure 8‐4. Maps showing the wetland type (top) and SAV coverage (bottom) at Dutchman
Point. The site boundaries are shown in red.
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Figure 8‐5. Maps showing the bathymetry (top) and FEMA flood zones (bottom) at Dutchman
Point. The site boundaries are shown in red (top) and black (bottom).
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Figure 8‐6. Recommended shore protection structures along Dutchman Point’s shoreline.

Figure 8‐7. Typical cross‐section of recommended shore protection structures (from Hardaway et al.,
2010ď).
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9

Horn Harbor 2&3 (Site #7)

9.1

Physical Setting
The Horn Harbor
(2&3) site is located in
Mathews County on the
north shore of Horn Harbor
(Figure 9-1). The site
consists of two separate
waterfront parcels that total
about 0.6 acres of almost
entirely tidal wetland. The
parcels have about 210 feet
of shoreline that faces
southeast and out of the
mouth of Horn Harbor into
Chesapeake Bay (Table 9-1).
The Horn Harbor Tract
is located within a larger
reach of shoreline on the
distal end of a small neck of
land off on the south side of
Potato Neck at the end of
Peary Road (Figure 9-2).
This neck of land is a small
hammer headland where
erosion of the upland
produces sediments that are Figure 9‐1. Location of Horn Harbor 1 & 2 property on Horn
Harbor in Mathews County. The approximate site boundaries
transported in both
are shown in red.
directions to form small
spits off each side into the
adjacent tidal creeks. In this case the Horn Harbor Tract is a marsh that resides
on the northeast side of the adjacent upland that has been hardened over the
years, almost 500 feet downcoast. Horn Harbor’s shoreline occurs as an
eroding marsh with a narrow sand beach along the front and washover berm
with salt bushes (Figure 9-3). The average historic shoreline erosion rate is
about -0.8 feet per year.
A tidal opening, about 30 feet wide, has breached recently due to
ongoing shore recession. This tidal opening has evolved over time from a low
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depression in the marsh
to a semi-tidal pond as
sea level rose and the
shoreline receded, to
breached and now open
at MHW.
9.2

Figure 9‐2. Bing map image showing the location of the site within
Horn Harbor.

Biologic Setting
The estuarine tidal
marsh habitat are
important for numerous
species of fish and
crabs. The shallow
nearshore region
appears to be conducive
to SAV where VIMS
reports moderate
density of sea grasses in

the latest survey (Figure 9-4).
The site is entirely wetlands with
a small upland patch at the end
of Shore Drive.
9.3

Hydrodynamic Setting
The tide range at the Horn
Harbor site is about 1.3 feet with
the entire site flooded during
event modest storm events at
about +3.5 feet MLW. The
average fetch exposure to the
southeast averages about 6.3
miles. That average is heavily
weighted by the longest fetch out
the mouth of Horn Harbor,
across Chesapeake Bay, and into
the Atlantic Ocean. However, a
Figure 9‐3. Ground photos showing the shoreline (top)
broad shoal where the depths are and the tidal pond (bottom).
only about 1 foot, occurs at the
mouth of Horn Harbor which significantly reduces the impact of waves from the
Atlantic into Horn Harbor (Figure 9-5). The site is much protected, but any
waves that do impact the site would reach far into the property because it is so
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low. The site is in flood zone AE.
The nearshore is shallow with the
nearest 6 feet depths about 400
feet to the southeast in the
marked navigation channel.
9.4 Shore Zone Management
Recommendations
This site is best left as is, a
natural marsh with shallow tidal
pond. This can be accessed by
kayak as a shoreline of refuge.

Table 9-1. Site parameters at Horn Harbor
2&3.
Site Name
Locality
Lat/Long
Body of Water
Shore Orientation
Site Length (ft)
Site Area (acres)
Average Fetch Category
Average Fetch (miles)
Longest Fetch (miles)
Shore Morphology
Distance to 6 ft contour (ft)
Nearshore Morphology
Mean Tide Range (ft)
10 yr Surge (ft MLLW)
50 yr Surge (ft MLLW)
100 yr Surge (ft MLLW)
Erosion Rate (ft/yr)
Design Wave Height (ft)
Design Wave Period (s)

Notes
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Horn Harbor 2&3
Mathews
37°21'51.96"N
76°16'35.87"W
Horn Harbor
Southeast
210
1.7
High (5-15 miles)
6.3
30
Marsh
2,000
Shallow Creek
1.8
5.2
6.2
6.6
-0.8
N/A
N/A
Longest Fetch
actually extends
into the Atlantic
and 30 miles is an
arbitrary cutoff we
used. The SAV is
only present in
2009 and 2015 so
far.

Figure 9‐4. Maps showing the wetland type (top) and SAV coverage (bottom) at Horn Harbor 1&2.
The site boundaries are shown in red.
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Figure 9‐5. Maps showing the bathymetry (top) and FEMA flood zones (bottom) at Horn Harbor 1&2.
The site boundaries are shown in red (top) and black (bottom).
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10

Winter Harbor South (Site #8)

10.1 Physical Setting
The Winter Harbor South
property is located on the north
side of a lateral creek that is part of
the Winter Harbor watershed in
Mathews County, Virginia (Figure
10-1). The site has about 6 acres
of which about 1 acre is tidal
marsh and 4 acres are forested
upland. The shoreline length is
about 820 feet of which about 300
feet is in an embayment between
two marsh headlands (Table 10-1).
The embayment is created
by a marsh headland that
protrudes like a spit on the
northern side of the site and
connects to the southern marsh
headland (Figure 10-2). The
northern marsh headland is
eroding and forms a small cove
with a very narrow entrance. The
Figure 10‐1. Location of Winter Harbor property on Winter Harbor in
Mathews County. The approximate site boundaries are shown in red.
southern side of this marsh
headland is the most exposed and
is eroding at about -0.9 feet/year. Once this side of the marsh headland
breaches into the tidal cove,
the marsh headland will
become a marsh island and
likely experience higher rates
of erosion.

Figure 10‐2. Google Earth map image showing the location of the site within
Winter Harbor and shore features noted. Approximate site boundaries shown
in red.
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10.2 Biologic Setting
The estuarine tidal
marsh and small tidal ponds
are important estuarine
habitat for numerous species
of fish and crabs. Presently,
no SAV or oyster

leases occur near Winter Harbor South (Figure 10-3). The tidal cove is currently
intact, but once the protective
Table 10-1. Site parameters at Winter Harbor.
marsh spit is breached, it will
Site Name
Winter Harbor
become more exposed to
Locality
Mathews
southerly wind/wave climate.
37°23'14.08"N
Lat/Long

10.3 Hydrodynamic Setting
The mean tide range is
1.75 feet. Storm surge
frequency for the 10 year, 50
year, and 100 year events are
5.2 feet, 6.2 feet and 6.6 feet
MLLW, respectively. The entire
property is in the AE zone
(Figure 10-4).

Body of Water
Shore Orientation
Site Length (ft)
Site Area (acres)
Average Fetch Category
Average Fetch (miles)
Longest Fetch (miles)
Shore Morphology
Distance to 6 ft contour (ft)

The shoreline is southsouthwest facing with an
average fetch of 0.16 miles with
a long fetch to the south of
about 0.8 miles which is a low
wave energy regime. Winter
Harbor South has a very shallow
nearshore region with only a
very minor channel nearby that
appears to be maintained by
local boat traffic as there is a pier

Nearshore Morphology
Mean Tide Range (ft)
10 yr Surge (ft MLLW)
50 yr Surge (ft MLLW)
100 yr Surge (ft MLLW)
Erosion Rate (ft/yr)
Design Wave Height (ft)
Design Wave Period (s)

76°16'11.02"W
Winter Harbor
Southwest
820
6.1
Very Low (<0.5 miles)
0.2
0.8
Marsh
NA
Shallow Creek <3 ft
MLLW
1.75
5.2
6.2
6.6
-0.9
N/A
N/A

Notes

and small boat ramp at the head of the creek.

10.4 Shore Zone Management Recommendations
Plans for the property may include public access by land, but presently
access is by water only. Uses include paddling and nature viewing. In general,
no shore structures are needed on this shoreline at the present time. However,
placing an oyster bag sill along the marsh headland may prevent breaching of
the cove and maintain the marsh spit for its habitat benefits.
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Figure 10‐3. Maps showing the wetland type (top) and SAV coverage (bottom) at Winter Harbor. The site boundaries are
shown in red.
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Figure 10‐4. Maps showing the bathymetry (top) and FEMA flood zones (bottom) at Winter Harbor. The site boundaries are
shown in red (top) and black (bottom).
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11

Mathews Heritage Park (Site #9)

11.1 Physical Setting
Heritage Park is
located on Billups Creek in
Mathews County, Virginia
(Figure 11-1). The site has
approximately 9 acres
with about 8.5 acres of
pine forest and 0.5 acres
of tidal marsh. The
shoreline is about 700
feet long (Table 11-1).
The southeast-facing
shoreline has a long-term
shoreline recession rate of
about -0.3 feet/year.
The coast is mostly
eroding tidal marsh with
three low exposed upland
bank segments that are 45
feet, 75 feet and 45 feet,
respectively (Figure 11-2).
Larger pocket marshes
exist between the
uplands. The uplands are
very low, only about 4-5
Figure 11‐1. Location of Heritage Park on Billups Creek Harbor in
feet MLW with a narrow
Mathews County. The approximate site boundaries are shown in
marsh fringe in front
red.
(Figure 11-3). However, in
some areas, the fringe has
eroded, and the upland bank is eroding. The site has a derelict pier.
11.2 Biologic Setting
The small pocket tidal marshes that occur between the upland banks and
the eroding fringe marshes constitute the majority of the Heritage Park
shoreline. Estuarine tidal marsh is important habitat for numerous species of
fish and crabs. The marsh shoreline consists primarily of black needlerush and
smooth cordgrass. The uplands are primarily pine forests with cedar trees
along the marsh perimeter. No SAV or oyster leases occur in the nearshore
(Figure 11-4).
53

11.3

Hydrodynamic Setting
The tide range at Heritage
Park is 1.1 feet. Storm surge for
the 10 year, 50 year, and 100
year return intervals are 4.4 feet,
5.4 feet, and 5.9 feet MLLW,
respectively. The property is in
the AE zone.

Figure 11‐2. Google Earth image showing shore
morphology features at Heritage Park. The approximate
site boundaries are shown in red.

The project site has low average fetch
exposure to the southeast of about 1,000
feet across Billups Creek. Billups Creek is
about 400 feet wide about mid-way
alongshore, and the nearshore is relatively
shallow with the mid-channel depth only
about 3 feet (Figure 11-5).
11.4 Shore Zone Management
Recommendations
Tentative plans for the property are
boating, fishing, and nature viewing. An old
house and derelict pier occur on the
property, neither of which are usable at this
point but whose footprints can be rebuilt
upon.
The shoreline is conducive to a living
shoreline project including stone and oyster
bag sills placed primarily along the eroding
upland segments. Given the very low fetch
exposure and potential educational
opportunities, an oyster bag sill is
proposed. A recent National Fish and
Figure 11‐3. Ground photos showing the
Wildlife Foundation grant has provided
showing the upland with marsh fringe (top),
the derelict pier (middle), and eroding marsh
funding for this, and a permit is currently
fringe (bottom) at Heritage Park.
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under review for 300 feet of
oyster bag sill (Figure 11-6). A
typical cross-section is shown in
Figure 11-7.

Table 11-1. Site parameters at Heritage Park.
Site Name
Locality
Lat/Long
Body of Water
Shore Orientation
Site Length (ft)
Site Area (acres)
Average Fetch Category
Average Fetch (miles)
Longest Fetch (miles)
Shore Morphology
Distance to 6 ft contour (ft)
Nearshore Morphology
Mean Tide Range (ft)
10 yr Surge (ft MLLW)
50 yr Surge (ft MLLW)
100 yr Surge (ft MLLW)
Erosion Rate (ft/yr)
Design Wave Height (ft)
Design Wave Period (s)
Notes
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Heritage Park
Mathews
37°27'3.08"N
76°16'57.14"W
Billups Creek
Southeast
700
9.1
Very Low (<0.5 miles)
0.2
0.3
Upland with marsh
fringe
NA
Shallow Creek <4 ft
MLLW
1.1
4.4
5.4
5.9
-0.3
N/A
N/A

Figure 11‐4. Maps showing the wetland type (top) and SAV coverage (bottom) at Heritage Park. The
site boundaries are shown in red.
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Figure 11‐5. Maps showing the bathymetry (top) and FEMA flood zones (bottom) at Heritage
Park. The site boundaries are shown in red (top) and black (bottom).
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Figure 11‐6. Permit drawing for the construction of oyster bag sills at Heritage Park.

Figure 11‐7. Typical cross‐section of a small oyster bag sill for Heritage Park.
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12

Healy Creek (Site #10)

12.1 Physical Setting
The Healy Creek is
located on the north shore of
the Piankatank River in
Middlesex County, Virginia
(Figure 12-1). The parcel is
about 9 acres in size with
about 300 feet of marsh
shoreline (Table 12-1).
The Healy Creek
property shoreline is an
eroding marsh coast (Figure
12-2) receding at about -1.3
feet/year. In 1937, the
shoreline at the Healy Creek
site was about 100 feet farther
into the Piankatank River
(Figure 12-3). The upriver
headland also was farther
offshore and east of its 2009
position. The riverward side
of the Healy Creek property
appears to have a low
scrub/shrub zone about 150
feet wide and a narrow sand
Figure 12‐1. Location of Healy Creek property on Piankatank
beach. A tidal marsh
River in Middlesex County. The approximate site boundaries
are shown in red.
separated the scrub/shrub
zone from the upland.
In 1968, the shoreline had receded another 35-40 feet, narrowing the
scrub/shrub barrier and adjacent tidal marsh area (Figure 12-4). The upriver
headland had little change between 1937 and 1968. By 2013, the shoreline
had eroded another 50 feet, and the scrub/shrub zone is only about 50 feet
wide. No high water beach exists, only an eroding smooth cordgrass marsh
scarp. The scrub/shrub zone is composed of high marsh, saltmeadow hay, and
shrubs. A narrow tidal channel had opened into the tidal marsh complex and
interior ponding is occurring due to sea level rise.
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Figure 12‐2. Ground photos showing the showing the eroding marsh
shoreline at Healy Creek.

12.2 Biologic Setting
The estuarine
tidal marsh at the site
are important habitat
components for
numerous species of
fish and crabs.
Moderate SAV beds
have occurred at the
site in the past (Figure
12-5), but none appear
today. The scrub/shrub
zone is composed of a
riverward fringe of
smooth cordgrass and
common reed with
intermittent salt bushes
and cedar
trees.

Figure 12‐3. A 1937 aerial photo showing the change in shoreline position and rate of
change between 1937 and 2009.
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12.3 Hydrodynamic Setting
The Healy Tract has a
tide range of 1.3 feet. The
scrub/shrub zone and tidal
marsh are in the AE zone
(Figure 12-6). The storm
surge frequency for the 10
year, 50 year, and 100 year
events is 4.9 feet, 6.4 feet
and 7.2 feet MLLW,
respectively. Fetch exposure
to the south is about 1.2
miles, but there is a long
oblique fetch to the eastsoutheast down the
Piankatank River to Gwynn’s
Island of about 5.3 miles
putting this site into the
Figure 12‐4. A 1968 aerial photo showing the change in
medium wave energy
shoreline position at Healy Creek property between 1937, 1968,
category (Hardaway and
and 2009.
Byrne, 1999).
The nearshore is relatively shallow with the 6 foot contour about 450 feet
offshore. However, nearshore depths are variable because numerous shallow
shoals that occur due to Healy Creek exiting near the site. Design waves for a
two year storm event near the mouth of the Piankatank would be 5 feet high
with a 4.5 second period.
12.4 Shore Zone Management Recommendations
This site has access by land and water. A path is cleared through the
woods from the road which allows access to the marsh. However, access from
the upland through the marsh to the water is difficult as no established
pathways presently exist. Access to the shoreline could be in the form of a
wood walkway from the upland and across the marsh. Intended uses include
boating, picnicking, fishing, viewing, and kayaking along the marsh front. A
wood viewing platform has been constructed on the upland overlooking the
marsh and Piankatank River.
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In order to address erosion
at the site, a low rock sill with
sand and marsh grass plantings is
the recommended strategy (Figure
12-7). The cross-section for the
minimum size of the structure is
shown in Figure 12-8. If greater
shore protection is desired, the
structure crest elevation could be
raised, and the system moved
slightly farther offshore. To
facilitate access across the marsh,
a walkway\pier is recommended.
This will protect habitat as well as
facilitate recreation such as
fishing and viewing. A kayak
launch could be constructed
between the two sills.

Table 12-1. Site parameters at Healy Creek.
Site Name
Locality
Lat/Long
Body of Water
Shore Orientation
Site Length (ft)
Site Area (acres)
Average Fetch Category
Average Fetch (miles)
Longest Fetch (miles)
Shore Morphology
Distance to 6 ft contour (ft)
Nearshore Morphology
Mean Tide Range (ft)
10 yr Surge (ft MLLW)
50 yr Surge (ft MLLW)
100 yr Surge (ft MLLW)
Erosion Rate (ft/yr)
Design Wave Height (ft)
Design Wave Period (s)

Notes
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Healy Creek
Middlesex
37°32'22.26"N
76°23'8.68"W
Piankatank River
South
350
8.9
Medium (1-5 miles)
1.8
5.3
Marsh
450
Shoaled
1.3
4.9
6.4
7.2
-1.3
5
4.5
SAV has been
sporadic
throughout the
years. Present in
1987, 1989 thru
1993; 2002 thru
2010 and 2013
thru 2015.

Figure 12‐5. Maps showing the wetland type (top) and SAV coverage (bottom) at Healy Creek. The
site boundaries are shown in red.
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Figure 12‐6. Maps showing the bathymetry (top) and FEMA flood zones (bottom) at Healy Creek. The
site boundaries are shown in red (top) and black (bottom).
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Figure 12‐7. Conceptual design for recommended shore protection and habitat
protection/recreational access structure Healy Creek.

Figure 12‐8. Typical cross‐section of a stone sill with sand fill and marsh grass plantings for
Healy Creek.
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